Introduction {#S0001}
============

Organ transplantation has become an established therapeutic option for most types of end-stage organ failure, but transplantations are limited by shortage of donated organs \[[@CIT0001]\]. Many patients die or experience prolonged dependency because of lack of organs \[[@CIT0002]\]. Live organ donation offers a valuable opportunity for transplantation, but cadaveric organ donation extends the possibility for reducing the gap between patients' needs and the organ supply \[[@CIT0003]\].

In Libya, an organ transplantation program was established in 2004 \[[@CIT0004]\]. For approximately four years, kidney and liver transplantations were performed only from living, related donors, which restricted the transplantation activities and prolonged patient suffering and waiting time \[[@CIT0005]\].

Transplantation of organs from human cadavers has steadily increased in many countries in the past decades \[[@CIT0001]\], including many Middle Eastern countries, in which the culture resembles that in Libyan society \[[@CIT0006]--[@CIT0008]\]. Nevertheless, Libya has not been able to initiate cadaveric organ transplantation yet.

Various factors have been associated with unwillingness to donate organs after death, including age, gender, level of education, knowledge regarding organ donation, and awareness of organ shortage \[[@CIT0009]--[@CIT0011]\]. Reports from Turkey, Mexico, Brazil, USA, and Spain determined some criteria in favor of deceased organ donation. It included younger age, female gender, and higher level of education \[[@CIT0009]--[@CIT0014]\]. Other research related the disinclination to religious reservations about transplanting organs from dead people \[[@CIT0015]--[@CIT0018]\]. This study aims to explore the state of willingness to participate in organ donation after death and to identify the major reasons for refusal. The results could help in developing strategies for establishing a deceased organ donation programs in Libya and in directing educational organizers to better approaches for building a favorable public opinion.

Methods {#S0002}
=======

This study was planned as a population-based cross-sectional study. It was conducted from April to July 2008 in four Libyan cities after obtaining approval from the Organ Transplantation Research Committee. A cluster sample of 1652 participants was recruited (58% males and 42% females; from approximately 370 to 550 persons from each city). They were randomly selected from 10 public facilities (universities, schools, companies, banks and post offices). Each group was considered as a cluster. From each selected facility, a list of the reference population was obtained. It included the names (codes) of all employees/ students/ teachers and/or workers in that facility. Then a random selection of 200 persons was done. Cities included in the study were Tripoli (600 persons), Benghazi (600 persons), Sabha (400 persons) and Gharyan (400 persons). The populations surveyed were mostly urban.

The researchers visited the public facilities and orally got consent from those who were included in the sample to participate in the study by fulfilling a self administered anonymous questionnaire sheet. The questionnaire was written in Arabic. Respondents informed verbally about the shortage of local data.

The structured questionnaire was developed from the literature \[[@CIT0009]--[@CIT0014]\]. It included information about respondents\' age, gender, educational level, occupation and marital status. The central question was about willingness of the respondent to donate his or her organs after death and the reasons for refusal for those who were unwilling to donate.

The validity of the questionnaire\'s content was judged by a team of psychologists, sociologists and an organ transplant surgeon. The reliability of the questionnaire, as determined by the test-retest method, was 0.83. A pilot study was conducted on February 2008 on 73 randomly selected individuals from Banks in Tripoli to assess the phrasing of the questionnaire and the time required to complete it.

The finalized Arabic questionnaire ([Table 1](#T0001){ref-type="table"}) consists of seven items. It was divided into two parts. The first part included information about age, sex, educational level, occupation, and marital status. The second part consisted of the question assessing the willingness of the respondents to be organ donors after death, and provided a choice of six different reasons for refusal, plus a space where they could mention any other reasons.

###### 

The questionnaire (Translated from Arabic; the Arabic version is available upon request)

  ------------------------------------------------------------------------------- -------------------------------------------------------------------------------------
  Age                                                                             Years
  Sex                                                                             a\) Male
  b\) Female                                                                      
  Education (Highest level achieved)                                              a\) Less than high school graduate
  b\) High school or associate bachelor\'s degree                                 
  c\) College graduate                                                            
  d\) Postgraduate degree                                                         
  Occupation                                                                      a\) Student
  b\) Professional/employee                                                       
  c\) Business                                                                    
  d\) Unemployed/Retired/Housewife                                                
  Marital status                                                                  a\) Single
  b\) Married                                                                     
  Do you agree to have your organs donated after death                            a\) Yes, I agree
  b\) Un-decisive                                                                 
  c\) No, I don\'t agree                                                          
  If you disagreed to donate your organs after death, what could be the reason?   a\) I do not have enough knowledge about the importance of deceased organ donation.
  b\) I am not certain about the religious standpoint.                            
  c\) I feel uneasiness about the idea of corpse manipulation.                    
  d\) I would like my body to be buried intact.                                   
  e\) I believe that retrieving organs from dead bodies is ethically unsound.     
  f\) I never thought about organ donation before.                                
  g\) I do not wish to give a reason.                                             
  h\) I have other reasons. Please specify .............                          
  ------------------------------------------------------------------------------- -------------------------------------------------------------------------------------

The question format (yes I agree, no I don\'t agree, and I have not decided) was used for the item exploring the willingness of the responders to be an organ donors. The time needed to fill out the questionnaire form was not supposed to exceed four minutes based on the pilot study. Permissions were obtained from the public facilities to administer the questionnaire.

After the questionnaire sheets were filled out, the data were checked manually. The data were analyzed with SPSS version 11.5. Percentages, mean ± 2, standard deviations, and ranges were calculated. The Chi-square test was used to determine the statistical significance of association between categorical variables. Statistical significance was defined as P≤0.05.

Results {#S0003}
=======

The response rate, after exclusion of uncompleted questionnaires and those filled by respondents who were less than 20 years of age, was 82.6%. Mean age was 35±12.6 years, with a range of 20--76 years. Of the 1652 participants, 491 (29.7%) agreed with donating their organs after death, 993 (60.1%) expressed refusal, and 10.2% were undecided.

[Table 2](#T0002){ref-type="table"} shows the willingness rate in relation to demographic variables. Willingness to donate organs after death was significantly (P\<0.05) more frequent among males (33.7%) than females (24.2%). Younger participants were more accepting of donating organs after death than older participants: 38.1% of those aged 20--29 years agreed to donate organs after death compared to only 3.2% of those who were 50 years or older (P\<0.05). On the other hand, strong unwillingness to donate organs posthumously was observed among the older age groups; the refusal rate was 70.5% and 80.4% in the 40--49 and the \>50 year categories, respectively.

###### 

Distribution of respondents according to demographic variables and their opinions about deceased organ donation.

  Demographic variable                          Number (percent)   Opinion      X^2^ (P value)                
  --------------------------------------------- ------------------ ------------ ---------------- ------------ ----------------------
  **Sex**                                                                                                     
  Male                                          958 (58)           323 (33.7)   102 (10.6)       533 (55.6)   X^2^=20.342 (0.000)
  Female                                        694 (42)           168 (24.2)   66 (9.5)         460 (66.3)   
  **Age group**                                                                                               
  20--29                                        722 (43.7)         275 (38.1)   88 (12.2)        359 (49.7)   X^2^=89.714 (0.000)
  30--39                                        440 (26.6)         124 (28.2)   50 (11.4)        266 (60.5)   
  40--49                                        207 (12.5)         42 (20.3)    19 (9.2)         146 (70.5)   
  \>50                                          250 (15.1)         7.9 (3.16)   10 (4)           201 (80.4)   
  **Education**                                                                                               
  \- Less than high school graduate             125 (7.6)          16 (12.8)    3 (2.4)          106 (84.8)   X^2^=132.468 (0.000)
  \- High school/associate bachelor\'s degree   458 (27.7)         120 (26.2)   57 (12.4)        281 (61.4)   
  \- College graduate                           842 (51)           278 (33)     91 (10.8)        473 (56.4)   
  \- Postgraduate degree                        94 (5.7)           54 (57.4)    14 (14.9)        26 (27.7)    
  **Occupation**                                                                                              
  Student                                       428 (25.9)         169 (39.5)   55 (12.9)        204 (47.7)   X^2^=137.036 (0.000)
  Professional/Employee                         803 (48.6)         253 (31.5)   87 (10.8)        463 (57.7)   
  Business                                      120 (7.3)          33 (27.5)    18 (15)          69 (57.5)    
  Unemployed/Retired/House wife                 171 (10.4)         3 (1.8)      3 (1.8)          165 (96.5)   
  **Marital status**                                                                                          
  Single                                        974 (59)           334 (34.3)   108 (11.1)       532 (54.6)   X^2^= 42.454 (0.000)
  Married                                       546 (33.1)         135 (24.7)   56 (10.3)        355 (65)     

Willingness to donate organs posthumously was positively related to educational status. The most willing were holders of postgraduate degrees (57.4%) while the least willing were those with less than a high school education (12.8%) ([Table 2](#T0002){ref-type="table"}); the difference between these groups was significant (P\<0.05).

Moreover, students were more willing to donate their organs after death than the other categories (P\<0.05). Conversely, rejection of this type of organ donation was more frequent among the unemployed, the retired, and housewives (96.5%).

Another statistically significant relation (P\<0.05) was observed with marital status, where 34.3% of single respondent agreed to donate organs as compared to 24.7% of married respondents.

[Table 3](#T0003){ref-type="table"} illustrates the reasons given by the respondents for refusing deceased organ donation. Many respondents selected more than one reason. Lack of adequate knowledge about the importance of deceased organ donation and uncertainty about its religious standing were the most predominant responses (43.8% and 39.5%, respectively). Other reasons included ethical concerns about retrieving organs from dead body (37.9%), preferring to be buried intact (28%), and uneasiness about the idea of cadaver manipulation (33%). Noteworthy, more than one quarter of the respondents had never thought about organ donation, and 16.8% of those who refused to donate gave no reason.

###### 

Frequency of different reasons given for refusing deceased organ donation

  Reason for refusal                                                                Freq N=993   \%
  --------------------------------------------------------------------------------- ------------ ------
  Lack of satisfactory knowledge about the importance of deceased organ donation.   435          43.8
  Uncertainty about religious standpoint                                            392          39.5
  Considering that retrieving organs from dead bodies is ethically unsound.         376          37.9
  Uneasiness about the idea of cadaver manipulation                                 328          33
  Never thought about organ donation                                                283          28.5
  Preferring body integrity at burial                                               278          28
  Lack of knowledge about the rules and regulation of organ donation                62           6.2
  Unfamiliarity with the idea of deceased organ donation                            41           4.1
  No reason given                                                                   167          16.8

Discussion {#S0004}
==========

In Libya, organ transplantation activities are seriously limited because it depends exclusively on living donors \[[@CIT0005]\]. The deceased organ donation program could not be established yet. The strategies of the Libyan Organ Transplantation Program to initiate deceased organ transplantation activities included advocacy, which helped in obtaining legal approval of organ donation and transplantation besides organizing and publishing meetings with the religious leaders in the country to facilitate the passage of a religious ruling "official proclamation" of religious acceptance. It also included launching many educational campaigns through the media to familiarize people with the concept of deceased organ donation and motivate them to participate. These efforts can benefit from an assessment of the reasons behind current resistance to cadaveric donation, and the knowledge gained would help decision makers to plan more effective strategies to address the obstacles.

We found that less than one third of the surveyed individuals were willing to donate their organs after death. This result is far lower than the results reported by other studies, which ranged between 46--75% \[[@CIT0009], [@CIT0010], [@CIT0019]--[@CIT0021]\]. The present low willingness rate is similar to that published by Bilgel et al. in Turkey during in 1991, in which only 33.7% of the surveyed individuals were willing to donate their organs after death (\[[@CIT0022]\]. However, in Turkey the willingness rate rose to 57% after 12 years \[[@CIT0012]\], which indicates that concepts and attitudes of people toward this issue change over time as a result of well planned educational programs.

Although it was observed that willingness to donate organs does not guarantee that the individual will obtain a donor card \[[@CIT0010], [@CIT0023]\], the level of willingness we observed indicates the presence of a substantial source of potential donors in the local community.

We also analyzed the relationship between different demographic variables and willingness to donate organs after death. We found that male respondents exhibited significantly stronger willingness than females to donate their organs after death. This finding is contrary to other observations in USA, Mexico, and Spain \[[@CIT0010], [@CIT0013], [@CIT0014]\]. Our results point to the need to analyze why Libyan females have relatively more negative attitudes than males and indicate that they should be encouraged to discuss this topic.

Our results also showed that unwillingness to donate deceased organs increased with age. Younger people (20--29 years) exhibited more than ten-fold higher agreement rate than those who were 50 years of age or more. Younger people generally have more favorable attitudes and willingness to donate organs after death \[[@CIT0009], [@CIT0013], [@CIT0014], [@CIT0024]--[@CIT0026]\]

In agreement with other studies \[[@CIT0009], [@CIT0013], [@CIT0020], [@CIT0024]\], we found that more educated people were more supportive of deceased organ donation. Additionally, students were more supportive of cadaveric organ donation than other employment categories. A previous work done by Östergren and Gäbel had emphasized similar observation \[[@CIT0025]\].

Other significant finding of this study was the relationship between marital status and willingness to donate organs after death. Specifically, single respondents were more inclined towards organ donation than married ones. This finding supports what was observed by Conesa et al in Spain \[[@CIT0013]\]. However, this observation warrants further social investigation and age standardization.

We found that the most prominent reason given for rejecting organ transplantation from cadavers was insufficient knowledge about the implication of deceased organs. Also, more than quarter of the refusing respondents had simply never thought about organ donation. In addition to that, many individuals stated that they knew nothing about the process of deceased organ donation and its regulation, including where and how to obtain a donor card.

Lack of knowledge about deceased organ donation had already been reported as the most important reason for refusing this type of donation in Australia, Hong Kong and Spain \[[@CIT0013], [@CIT0016], [@CIT0027]\]. In Qatar, 31.6% of surveyed individuals had no idea about organ donation \[[@CIT0028]\]. Certainly, lack of information about deceased organ donation questions the validity of the educational practices undertaken by the Libyan organ transplantation program and the role of major media outlets. It draws attention to the need to evaluate the impact of information resources in Libyan society. The short age of the Libyan transplantation program, the weak educational approach, and insufficient media converge about the project could be some reasons for poor population knowledge.

The second most frequent reason for refusal in this study was religious concern emanating from the inadequacy or ineffectiveness of an Islamic fatwa about the permissibility of cadaveric donation in the community. Most preceding studies, which focused on attitudes and willingness to donate cadaveric organs, showed that refusal because of religious concerns were frequent observation and that a clear official religious position in support of cadaveric donation is important for the spread of positive attitudes among Muslims \[[@CIT0015], [@CIT0026]--[@CIT0034]\].

Repulsion of the idea of cadaver manipulation and ethical concerns about deceased organ donation, in addition to concerns about intact body at burial were very well recognized reasons for unwillingness in the previous studies as well as the present study \[[@CIT0013], [@CIT0035]--[@CIT0037]\]. About one third of refusing individuals had reported such worries. In Mexico, Zepeda-Romero et al found out that bodily mutilation was the main reason for people\'s negative stand on cadaveric donation \[[@CIT0014]\].

In conclusion, lack of proper knowledge, religious doubts and concerns about body manipulation act as barriers against deceased organ donation progress. These barriers indicate failure of delivering effectual message. Well-structured public educational campaigns should be implemented to modify the situation. This activity might be augmented by participation of religious leaders to tackle the debate about the issue experienced by the public.
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